Despite rapidly increasing incidence rates of breast cancer, recent immigrants such as Korean-American (KA) women report disproportionately lower utilization of screening tests compared with other ethnic groups. Early screening of breast cancer for this population may be greatly facilitated by indigenous lay health workers (LHWs). We conducted an intervention trial with a 6-month follow-up. Trained LHWs recruited 100 KA women 40 years of age or older who had not had a mammogram during the past 2 years. Ninety-three completed followup questionnaires. A 120-min, in-class education combined with LHW follow-up counseling and navigation assistance through the health care system was provided. Rates of breast cancer screening behaviors significantly increased at 6 months (P < 0.001); changes between preand post-intervention were 31.9% for mammography, 23% for clinical breast examination and 36.2% for breast self-examination. Modesty toward screening significantly decreased over time, but we did not find any significant differences in breast cancer knowledge and beliefs before and after the intervention. Results support the efficacy of this neighborhood-based, culturally sensitive intervention. Further research should seek to replicate these findings and to incorporate more self-care skills such as health literacy when designing an intervention program for linguistically and culturally isolated immigrant women.
Introduction
Breast cancer is the most common type of cancer and one of the leading causes of death among women aged 20 years and older in the United States [1] . While Asian-American women tend to have lower breast cancer incidence rates than non-Hispanic Whites [2] , studies have reported a rapidly changing shift toward increased risk for breast cancer among Asian-American women [3] [4] [5] [6] . For example, data analysis from the Los Angeles Cancer Surveillance Program (1993-97) showed an annual increase of 6.3% for Asian-American women over age 50 compared with 1.5% for non-Hispanic Whites [3] . Data from the 1988-99 California Cancer Registry also revealed that Asian women experienced the steepest increase in the incidence of breast cancer compared with other ethnic groups [7, 8] . Furthermore, some Asian groups with a larger percentage of immigrants appear to be more likely to receive a diagnosis at a later stage than nonHispanic white women. For example, data from the Surveillance, Epidemiology and End Results Program [9] have shown that Korean-American (KA) women were 60% more likely than non-Hispanic white women to have tumors >1 cm at diagnosis.
Early detection of breast cancer through regular mammograms can reduce breast cancer mortality by up to 30% [10] . Although significant progress has been made nationally in breast cancer screening, considerable efforts still need to be made toward achieving uniformly high rates of screening across ethnic groups. According to data from the 2001 Behavioral Risk Factor Surveillance System, the mean percentage of US women aged 40 years and older who had a mammogram during the preceding 2 years was 74.4% [11] . In comparison, several studies [12] [13] [14] [15] [16] have reported disproportionately lower mammography screening among Asian women, with rates between 25 and 56%. Within the Asian subgroups, KA women were found to have consistently lower screening rates, ranging from 25% in convenience sample studies [16] to 34-47% in population-based studies [12, 13] . In addition, KA women were the least likely to report ever having had a mammogram than women in other Asian groups [17] [18] [19] .
To promote screening for breast cancer in this population, we constructed and tested a lay health worker (LHW) intervention called 'Better Breast Health for KA Women'. The use of indigenous LHWs has been associated with improved cancer screening behaviors in hard-to-reach ethnic minority communities as a culturally sensitive and linguistically appropriate strategy [20] [21] [22] [23] [24] [25] , though such an approach has rarely been applied to an Asian community [26] [27] [28] [29] . To our knowledge, this is one of the first studies to have implemented and evaluated the effect of a LHW intervention to promote breast cancer screening among KA women who are predominantly first-generation immigrants [30] . This study tested the hypothesis that in comparison to baseline, after receiving a comprehensive intervention through in-class education, follow-up counseling and navigation assistance through the health care system from trained bilingual LHWs, KA women would show (i) increased rates of ever having had a mammogram, clinical breast examination (CBE) and breast self-examination (BSE); (ii) increased levels of perceived susceptibility to and benefits of breast cancer screening and breast cancer knowledge (BCK) and (iii) decreased levels of perceived and other culturally specific barriers (e.g. modesty, utilization of oriental medicine) to breast cancer screening.
Methods

Sample
Participants were recruited by trained LHWs. Eligible KA women (i) were 40 years of age or older, (ii) had not had a mammogram during the past 2 years (being non-adherent) and (iii) had no history of breast cancer. Histories of mammogram receipt and breast cancer were determined by self-reports. LHWs initially made contact with 123 KA women and successfully recruited 115 eligible participants, with each enrolling 4-17 women. Of those who initially agreed to participate in our study, 13 dropped out before the education session began for a variety of reasons (e.g. change of mind, travel, moving and schedule conflict). In addition, two women received a mammogram before the intervention began. As a result, our intervention was delivered to a total of 100 participants (Fig. 1 ).
Procedure
Study protocol was approved by the Institutional Review Board. The study consisted of three phases: construction of LHW intervention materials in both English and Korean, recruiting and training of LHWs and pilot testing of the intervention. In an attempt to integrate the information and advice derived from previous work regarding beliefs, attitudes and experiences regarding cancer screening among KA women and our community partners, it was important for us to address the following cultural and structural characteristics when developing our intervention: (i) KA women are not fluent in English, making screening appointments or receiving appropriate medical care difficult [31] ; (ii) as is true for other groups of Asians with recent immigration history (e.g. Chinese and Vietnamese), many KA women have not been exposed to the notion of disease prevention and adopt a crisisoriented system of care in which preventive medicine is often ignored [32, 33] ; (iii) KA women are Breast cancer screening in non-adherent Korean women often forced to assume increased responsibility when the family immigrates to the United States since they now find the need to join the workforce, all the while carrying the traditional nurturing and supporting roles in the family. As a result, health is the lowest priority for many KA women [34] and (iv) some KA women demonstrate modesty and think the topic is embarrassing to discuss [35] . Together, these factors suggested that the content of educational messages be guided by the culture and belief of KA women and that adequately trained LHWs may be the most effective interventionists in the community, because they internalize health education messages, delivering this information directly to their community members in the language that they can easily understand [36] . We then reviewed the intervention materials at a series of weekly community-academic partner team meetings held at our community partner site (the Korean Resource Center) and finalized the materials by consensus among team members.
Upon completion of the intervention protocol, we recruited LHWs through ethnic newspaper advertisements, recommendations from ethnic church leaders and word of mouth. Since the key to our intervention was LHWs, identified individuals were H.-R. Han et al.
interviewed by project staff about their characteristics (e.g. being dedicated, bilingual, flexible and time availability). Recruited LHWs (N = 20) participated in our 2-day training (16 hours) following our LHW manual specially designed to guide the in-class education using flip charts and individualized follow-up counseling in the topic focus of the intervention. The LHWs were all female, in their late 40s to early 60s, with at least a high school education. None of the LHWs had worked in the area of breast cancer. Of these, 18 completed the training (two quit before completion because of time conflict and a health problem). Two trainers independently rated LHW skills, using a LHW competency evaluation form developed for the study based on the core competency areas identified by the Department of Health Education of the State of California [37] . These areas included client intake (e.g. participant orientation to the study), group presentation (e.g. using examples), care coordination (e.g. providing referrals and information) and one-on-one health advising (e.g. identifying and prioritizing needs). Observational ratings by two independent trainers indicated that the LHWs' overall performance was satisfactory, with a total item mean of 2.86 (71.5% on a 100-point scale). Of the 18 LHWs who completed the training, seven dropped out before recruitment started for reasons including lack of time (n = 3), finding a new job (n = 3) and change of mind (n = 1). The remaining 11 LHWs enrolled 100 eligible KA women through their social networks, with each recruiting 4-17 women, and administered the baseline study questionnaires and delivered the intervention.
Intervention
Construction of the intervention was guided by the transtheoretical model (TTM) and the health belief model (HBM). The TTM [38] proposes that people move through a series of progressively more committed stages of adoption when modifying a health-related behavior (i.e. screening behavior). Following the lead of experts in the area of breast cancer screening, we defined stage of adoption as following: pre-contemplation (not thinking about getting a mammogram in the next 6 months), contemplation (thinking about getting a mammogram in the next 6 months), action (having had a mammogram within the last 12 months) and maintenance (being adherent with mammograms for the past 2 years) [39, 40] . Several researchers have noted that stage-matched tailored intervention can be more effective in encouraging mammography screening [41, 42] .
The HBM [42] describes how behavioral change is determined by several interacting components. The fundamental premise is that individuals will screen for an ill-health condition (e.g. cancer) if they recognize a threat. In this study, HBM variables were not used as predictors. Rather, the model provided the basic concepts for an effective intervention program to bring about the desired behavioral changes such as breast cancer screening. These include (i) an increase in perceived susceptibility, (ii) an increase in perceived benefits, (iii) a decrease in perceived barriers and (iv) a cue to action, such as a reminder for screening appointments.
The 2-hour education sessions were held at a variety of community sites, including a community center, ethnic churches, ethnic grocery stores and the participants' homes. Using flip charts with specific talking points, LHWs delivered the same core curriculum every time to KA women (see Table I ), aiming to (i) enhance knowledge of breast cancer and screening methods, (ii) introduce specific steps to obtain a mammography and (iii) promote selfcare behaviors for breast health such as BSE.
Individually tailored follow-up counseling via telephone or home visits for 6 months was an integral part of the intervention program. In particular, the follow-up approach was determined by the participant's readiness to move to the next stage of adoption. Due to eligibility criteria, no KA women were in action or maintenance stages at baseline. For KA women at the lowest stage of motivation (pre-contemplation), LHW counseling was focused on increasing awareness of breast screening benefits and exploring barriers that prevent them from getting screening. For KA women with moderate motivation (contemplation), discussions were focused on individual barriers and facilitators to Breast cancer screening in non-adherent Korean women screening and setting tangible goals to reduce barriers. During the calls or home visits, LHWs assessed participants' concerns/problems related to obtaining a mammogram, following a counseling protocol that outlined key points to be addressed. Identified problems were revisited at the next contact. In addition, constant navigation assistance was offered during the intervention period to address specific logistic barriers to breast cancer screening experienced by KA women in the sample (e.g. referrals to a health provider or other services such as the Maryland Breast and Cervical Cancer Program). As partial compensation for their time commitment, LHWs received a monthly stipend of $15 per hour per KA participant to cover incidental expenses.
Measurements
All study variables were measured twice at baseline and at 6 months by self-reports. Instruments used in this study were exclusively in Korean since all participants were born in Korea and preferred using their native language.
Breast cancer knowledge
BCK was measured using 10 items from the BCK test [43] (validated by several researchers in AfricanAmerican and Jordanian women [44, 45] ) in order to reflect updated screening guidelines. Knowledge scores were calculated by counting the number of correct responses to statements, such as 'Most breast cancer is associated with hereditary factors'. Scores ranged from 0 to 10. In this study, the alpha coefficient of the Korean translation was 0.70.
Perceived susceptibility, benefits and barriers
The Champion HBM scales [46, 47] were used. A three-item Likert scale instrument assessed perceived susceptibility to breast cancer, asking beliefs of personal threat or harm related to breast cancer (e.g. 'It is likely that I will get breast cancer.'). A five-item Likert scale instrument measured perceived benefits of mammography asking positive outcomes of mammography. Sample items include 'Having a mammogram will help me find breast lumps early'. Perceived barriers to mammography were assessed by an 11-item Likert scale instrument that examined perceived emotional, physical or structural concerns related to mammography. Sample items include 'Mammography is embarrassing, takes too much time, is costly, and painful'. The modified scale included five additional barriers specific to immigrant women such as a lack of English proficiency [48, 49] , transportation [50, 51] , health insurance [50, 52, 53] or physician recommendation [50, 53] . Higher scores indicated higher levels of perceived susceptibility, benefits and barriers. Reliability and validity of the scales have been reported with Cronbach's alphas ranging from 0.75 to 0.88 and test-retest reliability from 0.61 to 0.71 [46, 47, 54] . Construct validity was established 
Receipt of a mammogram, CBE and BSE
Participants self-reported the receipt of mammograms and CBE and their rate of regular BSE. If they ever had a mammogram and/or CBE, participants were asked when and where the last tests took place. While self-report of screening has been found reliable [55] , overestimation of utilization has been reported among low-income minority women [56, 57] . We strongly encouraged candid and accurate responses to survey questions. In addition, we emphasized that participants' identities would be protected by using a sealed envelope for follow-up questionnaires and, therefore, LHWs would not have access to them.
Analysis
Analysis was performed on 93 KA women who completed both the baseline and 6-month followup interviews (Fig. 1) . Participants who completed and did not complete the study shared no significant sociodemographic differences (e.g. age, education, income and health insurance). Descriptive statistics helped to summarize sample characteristics and study variables. The primary outcome variables were self-reported receipt of a mammogram, CBE and BSE. Regular BSE was defined as BSE performed monthly or bimonthly. Secondary outcome variables were breast cancer screening knowledge, attitudes and beliefs. We compared each participant's matched responses with the baseline and 6-month follow-up questions to determine if their primary and secondary outcome variables had changed.
McNemar chi-square tests were used to detect changes in receipt of a mammogram, CBE and BSE. Paired t-tests were used to determine changes before and after the LHW intervention in screening knowledge, beliefs and attitudes. A P value of <0.05 was considered significant. Most women (94.6%) perceived their health as being good or better. While no women in the study had been diagnosed with breast cancer, 5.5% had a family history of breast cancer with either their mother or sister. Nearly two-thirds of study participants (64.6%) were menopausal, with an average age of menopause onset being 49.0 (65.4) years. Only 5.4% reported taking hormone replacement therapy at the time of the study.
Results
Sample characteristics
Breast cancer screening in non-adherent Korean women
Changes in primary outcomes
At baseline, the majority had heard of breast cancer (80.2%) or mammograms (71.4%), yet only 51.6% had ever had a mammogram. Similarly, less than half had ever had a CBE (46.2%) or had performed regular BSE monthly or bimonthly (19.8%) at baseline. At 6-month follow-up, participants showed increases in receipt of a mammogram by 31.9%, CBE by 23% and regular BSE by 36.2% compared with baseline (Table III) . All these changes in screening behaviors were statistically significant (P < 0.001).
We further examined time from the start of the intervention to mammogram receipt for women who reported obtaining a mammogram (n = 61) during the study period. These women received a mammogram at an average of 9.61 (67.44) weeks from the start of the intervention. Following the stage definitions used in previous studies [39, 40] , more than two-thirds of KA women in the study (67.7%) were in contemplation stage of mammography adoption and the rest (32.3%) in pre-contemplation stage at baseline. At 6-month follow-up, 61 women (65.6%) were in action stage, while 14 (15.1%) were in contemplation and 18 (19.4%) in pre-contemplation stages, respectively. Those women in contemplation stage at baseline were more likely than the women in pre-contemplation stage to report receipt of a mammogram (i.e. movement forward to action stage) at 6-month follow-up (v 2 = 7.03, P = 0.011).
Changes in secondary outcomes
We examined the effects of the LHW intervention on several secondary outcomes (Table IV) . There was no statistically significant difference in mean BCK score before and after the intervention [6.3 (61.4) versus 6.6 (61.6), P = 0.104]. When individual items were examined, a few items related to specific breast cancer screening guidelines were found to be particularly difficult, with fewer than half of the sample responding correctly both at baseline and 6 months. These items included 'Women without a family history of breast cancer should begin breast screening at the age of 30' or 'Women with a family history of breast cancer should undergo mammography screening at least every 5-10 years'. The mean total scores on the Champion HBM scales slightly increased over time for perceived benefits and decreased for perceived susceptibility and barriers. None of the differences was statistically significant. When changes in modesty and utilization of oriental medicine were examined as culturespecific barriers to obtaining a mammogram, a significant reduction was observed in modesty (t = 3.9, P < 0.001) but not in utilization of oriental medicine.
Process evaluation
Our process evaluation focused on monitoring the delivery, acceptability and satisfaction of the LHW H.-R. Han et al.
intervention. Every enrolled woman received LHW education about breast cancer screening. While there was variation in the length of the education sessions (ranging from 100 to 150 min, mean = 122.5 6 24 min) due to group sizes (varying from 1 to 13, but mostly 4), the same core curriculum was delivered every time to KA women using flip chart guides with specific LHW talking points. Women received follow-up LHW counseling and/or assistance regarding health care system navigation as a means of addressing individual barriers to obtaining a mammogram. Study participants received three to nine follow-up counseling sessions from their LHW via home visits or telephone calls during the intervention period (mean = 5.7 6 1.0 sessions). Navigation assistance provided included information about mammogram facilities near participants' homes (54%), updated information about low-income state cancer screening programs (36%), appointments for a mammogram (34%) and transportation and translation services (20%).
Upon completion of the intervention, acceptability of and satisfaction with the LHW program were assessed by survey items. Acceptability of the intervention was high, with an average of 4.25 (61.0) on a five-point scale. Likewise, participants' overall satisfaction with the program was high, with an average rating of 8.9 (61.5) on a 10-point scale.
Discussion
The results demonstrate that the LHW model is both feasible and effective in reaching traditionally under-screened KA women and providing an intervention that increases their adherence to breast cancer screening guidelines. After the multifaceted intervention, the proportions of KA women increased significantly for every targeted screening procedure compared with baseline. LHWs may be the most effective strategy a person with limited access to health care services has to obtain health education and navigate the health care provider Breast cancer screening in non-adherent Korean women systems. The findings are mostly consistent with previous LHW interventions which showed improvements in cancer screening behaviors in hard-to-reach ethnic minority communities [20, 21, 24, 26] . LHW interventions were rarely combined with theory-driven behavioral tailoring, however. Rather, LHWs were used primarily as a culturally sensitive intervention approach. Stagematched tailoring is increasingly used to more effectively guide behavioral interventions [39] . Our study, which was guided by the TTM in tailoring LHW counseling, yielded an increase of 31.9% in receipt of a mammogram as compared with 6-26% in the previous studies [47, [58] [59] [60] [61] [62] . On the whole, study results seem to suggest the need for interventions that combine theory-based behavioral tailoring with the use of LHWs in order to maximize intervention effectiveness. The navigation assistance provided by trained LHWs proved to be a key factor in obtaining the resources for and promoting the utilization of preventive health care services. KA women struggle with not only language barriers but also a health system that is very different from their native country's [34, 63] . Our LHWs helped KA women through finding low-cost screening programs, locating mammogram facilities, making medical appointments, providing transportation and assisting the KA woman during procedures. One pitfall of such an interpersonally oriented method of intervention is that only a limited number of women can be reached directly. Since such an approach is often focused more on accommodating women's needs rather than developing their skills (e.g. providing translation rather than helping them learn basic English and essential medical terminology), the assumption that women would acquire skills to help them to move to the action stage and decrease their need for additional assistance does not appear to hold true. Recently, limited health literacy, closely associated with limited English language proficiency, is emerging as a far-reaching, major barrier to effective cancer screening, independent of race or socioeconomic status [64] [65] [66] . Health literacy is defined as 'the degree to which individuals have the capacity to obtain, process and understand basic health information and services to make appropriate health decisions [67] '. KA women represent one of the most vulnerable recent immigrant groups because of their monolingual status and cultural isolation. Incorporating essential English and health literacy skills into an intervention program for linguistically isolated immigrant women such as KA may be worth of further investigation.
We have little explanations as to why we did not find any statistically significant differences in breast cancer knowledge and beliefs before and after the intervention, except for modesty. The result may indicate an insensitivity of the knowledge and beliefs instruments we used in capturing changes that were induced by the LHW intervention in this sample. These methodological issues require further investigation. The result might also have been due to the fact that the women received general information about breast cancer, risk factors and recommended screening guidelines. Another possibility is that movement forward to a better or higher stage of behavioral adoption (i.e. breast cancer screening) might not necessarily result from change in beliefs in the desired direction in this sample of KA women. For example, a recently published study [39] of women aged 50 years or older (N = 1245; 53% African-American, 44% White) revealed that no change in beliefs also predicted forward stage movement. Specifically, no change (compared with a decrease) was predictive of forward change movement. Likewise, stability (no change) in self-efficacy (compared with a decrease) was a significant predictor of forward movement in stage of mammography adoption. Changes in perceptions of susceptibility and knowledge were not significantly associated with forward stage movement in the study. While our study is not equipped to conduct similar logistic models due to a small sample size, the results warrant further investigation to identify the beliefs whose changes (or no changes) predict stage progression in the target population.
There were several potential limitations to the study. First, there was no comparison group in the study. When we first designed the study, our community partners felt strongly about providing the H.-R. Han et al.
intervention to every participant. Due to the nature of pilot testing of this study (i.e. short time period with limited resources), we decided to conduct onegroup pre-and post-test study instead of other alternatives (e.g. wait-list design or attention control design). Second, the results cannot be generalized to other ethnic groups. However, the strong impact on breast cancer screening behaviors that we observed plus increased breast cancer screening rates demonstrated in other studies [20, 21, [24] [25] [26] lend support to the theoretical foundations of the intervention, suggesting that this intervention approach using LHWs may have wide applicability in hardto-reach minority women with limited resources. Third, screening behaviors were all self-reported. While these reports may have inflated the true screening rates, we attempted to minimize this potential bias by assuring confidentiality by using a sealed envelope for follow-up questionnaires and emphasizing the importance of accurate reporting in order to make the study meaningful for other KA women who might benefit from a similar program. Researchers have found good correlations between breast cancer screening rates derived from patient surveys and those derived from chart audits [55] . Finally, the study does not allow us to determine which intervention component contributed more or less to improving screening rates. However, the findings suggest that when these components are offered together as one cohesive intervention protocol, it can lead to significant improvements in breast cancer screening rates among KA women.
In conclusion, our neighborhood-based intervention that combined in-class education with followup counseling and navigation assistance by trained LHWs was successful in addressing the particular issues typical among recent Korean immigrants, such as language and cultural differences, and social isolation-barriers to obtaining adequate health knowledge and utilizing recommended cancer screening tests. Our findings indicate that tailoring the health education message with cultural sensitivity maximized by LHWs should be encouraged and adopted by other investigators who are developing effective cancer control interventions among underserved ethnic minority communities.
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